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III the CInims: 

Please amend claims 1, 2, and 14. Please cancel claim 17. The claims are as follows: 
1 . (Currently tmiended) A method for forming semiconductor structures, the method comprising 
the steps of: 

(a) forming a first plurality of deep trenches, wherein forming each trench of the first pluralhy of 
deep trenches includes the steps of: 

(i) providing a semiconduclor substrate, 

(ii) forming a hard mask layer on top of the semiconductor substrate, 

(iii) etching a hard mask opening in the hard mask layer so as to expose the semiconductor 
substrate to the atmosphere through the hard mask layer opening, wherein the step of etching the 
hard mask opening comprises the step of etching a bottom portion of the hard mask opening 
according to a first set of etching parameters, 

(iv) etching a deep trench in the substrate via the hard mask opening; and 
fb) dc rerminhig a first yield of the fir^t plurality of deep trenches: and 

(c)(b) if athe first yield of the first plurality of deep trenches is not within a pre-specified range of 
a target yield, fonning a second plurality of deep trenches, wherein each trench of tlic second 
plurality of deep trenches is formed by using steps (a)(i) through (a)(iv), except that the step of 
etching the bottou) portion of the hard mask opening is pcrfoiTned according to a second set of 
etching parameters, wherein tlio second set of etching parameters arc adjusted from \hc first set 
of etching parameters such that, for each trench of the second plurality of deep trenches, a side 
wall of the bottom portion of the hard mask opening is more vertical than that corresponding to a 
trench of ihc rival plurality of deep trenches. 
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2. (Currently amended) The mclliod of claim 1, further comprising the steps of, 

dc tcrmminp a second yiold of tho second plurality of deep trca chcs: and 
ifftthe second yield of the second plurality of deep trenches is not within the prc- 
spccificd range oT a target yield, fonning a third plurality of deep trenches, wherein each trench 
of the third plurality of deep trenches is formed by using steps (a)(i) through (a)(iv), except that 
the step of etching the bottom portion of the hard mask opening is performed according to a third 
set of etching parameters, wherein tlie tliird set of etching parameters arc adjusted from the 
second set of etching parameters such that, for each trench of the third plurality of deep trenches, 
a side wall of the bottom portion of the hard mask opening is more vertical than that 
coiTcsponding to a trench of the second plurality of deep trenches. 

3. (Original) The method of claim 1, wherein the second set of etching parameters are adjusted 
from the first set of etching parameters such that, for each trench of the second plurality of deep 
trenches, the step of etching the bottom portion of the haixi mask opening has a lower degree of 
anisotropy than that associated with the a trench of the first plurality of deep trenches. 

4. (Original) The method of claim 3, wherein the lower degree of anisotropy is achieved by 
reducing a tlow rale of a noble gas. 

5. (Original) The method of claim 4, wherein the noble gas comprises argon (Ar). 

6. (Original) The method of claim 1, wherein the bottom portion of the bard mask opening has a 
greater lateral width than a top portion of the hard mask opening. 
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7. (Original) The method of claim U 

wherein the step of fornung the iiard mask layer comprises the steps of: 
fomiiiig a pad oxide layer on top of the scmieoiidiiclor substrate^ and 
fortuiitg a nilridc layer on top ofthe pad oxide layer, 

wherein, in the fomiation of the first plurality of deep trenehes, a first side wall of the 
bottom portion ofthe hard mask opening associated with the nitride layer has a first height, 

wherein, in the fomiation ofthe second plurality of deep trenches, a second side wall of 
Ihe bottom portion ofthe hard mask opening associated with the nitride layer has a second 
beiijhl, and 

wherein the first height is greater than the second height. 

8. (OrigiTiul) The ntcthod of claim 7, wherein the step of fomnng the hard mask layer further 
comprises the steps of: 

forming a BSG (borosilicatc glass) layer on top ofthe nitride layer; and 
forming an ARC (aati-reflcctivc coating) layer on top of llie BSG layer. 

9. (Original) The method of claim 1, wherein the second set of etching parameters are further 
adjusted from the first set of etching parameters such that, for each trench ofthe second plurality 
of deep trenches, the bottom portion ofthe hard mask opening has a rounder bottom comer than 
that con-esponding to a trench ofthe first plurality of deep trenches. 
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1 0. (Original) The method ofclaiin 9, wherein the rounder bottom comer is achieved by 
reducing a flow rate of a noble gas, 

1 1 . (Original) The method of claim 10, wherein the noble gas comprises argon (Ar). 

12. (Original) The method of claim 1, wherein the stop of etching tlie bottom portion of Ibc hard 
mask opening comprises the stops of; 

etching through a nitride layer oFthc hard mask layer; tlien 
etching through an oxide layer ofthc hard mask layer; and then 
etching through a portion of the semiconductor substrate. 

13. (Original) The method of claim 12, further comprising the step of etching a top portion of 
the hard mask opening in a BSG layer and an ARC layer, wherein the top portion is above the 
bottom portion. 
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1 4. (Currently amended) A method for forming a semiconductor structure, the method 
comprising the slops of: 

(a) providing a semiconductor substrate; 

(b) forming a hai'd mask layer on top of the semiconductor substrate; 

(c) etching a hard mask opening in the hard mask layer so as to expose tlie semiconductor 
substralc to the atmosphere through the hard mask layer opening, 

wherein the step of etching the hard mask opening comprises the step of etching a bottom portion 
of the hard mask opening such tliat a side wall of tlic bottom portion of the hard mask opening is 
substant i a1 ly vertica l and suc h that the bottom poition of the ha rd mask o pening has a gre ater 
lateral width than a top porttoa of the hard mask opening : and 

(d) etching a deep trench in the substrate via the hard mask opening. 

15. (Original) The method ofclaim 14, further comprising a de-polymcrization step so as to 
remove polymers from a surface of the semiconductor structure after the step of etching the hard 
mask opening and before the step of etching the deep trench. 

16. (Original) The method ofclaim 14, wherein the step of etching the bottom portion of the 
hard mask opening has a degree of anisotropy lower than a prcdotennincd degree of anisotropy 
associated with a side wall angle wluch is considered substantially vertical. 

17. (Canceled) 



6 



10/711,953 



PAGE 7(15 ' RCVD AT 12/512005 1:23:16 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-6I30 ' DNIS:2m ' C8ID: ' DURATION (niin-ss):03-24 



DEC-05-05 HON 02:27 PM 



FAX NO, 



P. 08 



1 8. (Withdrawn) A semiconductor structure, comprising: 

(a) a semiconductor substrate; 

(b) a hard mask layer on lop ol'thc semiconductor substrate; and 

(c) a liard maslc layer opening in the hard mask layer, 

wherein the semiconductor substrate is exposed to the atmosphere through the hard mask 
layer openings 

wiicrcin tlic hard mask layer opening comprises top and bottom portions, 
wherein the bottom portion is beneath the top portion, and 

wherein a side wall of the bottom portion of the hard mask layer opening is substantially 
verLica). 

19. (Withdrawn) Tlic structure of claim 18, wherein tlie haid mask layer comprises: 

a pa<l oxide on top of the semiconductor substrate; and 
a nitride layer on top of the pad oxide layer, 

wherein tlic nitride layer and the pad oxide layer are exposed to the atmospltero on a side 
wall of the bottom portion of the hard mask layer opening. 

20. (Withdrawn) The structure of claim IS, wherein the bottom portion of the hard mask 
opening has a greater lateral width than the top portion of the hard mask opening. 
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